An increased number of autochthonous visceral leishmaniasis (VL) cases has recently been reported in Bologna Province in northern Italy. Over six months from November 2012 to May 2013, 14 cases occurred, whereas the average number of cases per year was 2.6 (range: 0-8) in 2008 to 2012. VL was diagnosed in a median of 40 days (range: 15-120) from disease onset. This delay in diagnosis shows the need for heightened awareness of clinicians for autochthonous VL in Europe.
From November 2012 to May 2013, public health authorities, microbiologists and clinicians in Bologna Province, northern Italy, noted an upsurge in human cases of visceral leishmaniasis. During these six months, 14 cases were notified, an over five-fold increase compared with the annual average of 2.6 cases (range: 0-8) from 2008 to 2012. Here, we report preliminary epidemiological, microbiological and clinical findings.
Background
Visceral leishmaniasis (VL) is a severe disease primarily affecting the host's reticuloendothelial system and is caused by parasitic protozoans belonging to the Leishmania donovani complex. VL is endemic in Mediterranean Europe, where the disease is caused by L. infantum. Transmission is mainly zoonotic and occurs via the bite of a phlebotomine sandfly species of the genus Phlebotomus [1, 2] . In Italy, the Tyrrhenian littoral, the southern peninsular regions and the islands have been considered classical endemic zones for VL, whereas in continental northern regions, VL has mainly affected human immunodeficiency virus (HIV)-positive patients. Since the early 1990s, however, a northward spread of the disease to previously non-endemic Italian regions has been observed. These regions also exhibited a progressive decrease in HIV co-infection rates [3] . A recent survey conducted in a continental area of north-western Italy, which was previously considered to be non-endemic, detected anti-leishmanial antibodies in 7.4% of healthy adults; for half of the seropositives, ongoing infection was confirmed by PCR analysis [4] . Currently, the occurrence of both asymptomatic and symptomatic leishmaniasis seems to be underestimated in Italy.
Outbreak description
In Italy, laboratory-confirmed cases of VL are reported by local public health departments to the regional authorities, which report cases to the Ministry of Health. The case definition for VL in Italy is based on the World Health Organization (WHO) case definition The age range of patients was five months to 83 years, four cases were aged 18 months or younger, five were between 48 and 60 years-old, and five were between 62 and 83 years-old. The majority, 11 patients, were male. One patient was HIV-positive. Overall, five patients had known risk factors for VL, i.e. being under two years-old, (n=4) or being HIV-positive (n=1). All patients had symptoms compatible with VL, including a fever of unknown origin (n=13), mild to moderate anaemia (n=12), leukopenia (n=12), thrombocytopenia (n=10), hepatomegaly (n=7), splenomegaly (n=14) and weight loss (n=7). Interestingly, four of 14 VL cases presented with haemophagocytic syndrome (HS), a systemic hyperinflammatory disorder with severe dysfunction of immune homeostasis that may be secondary to VL [6, 7] .
VL was diagnosed in a median time of 40 days from disease onset (range: 15-120) and was supported by parasitological and serological means.
Laboratory investigations
Bone marrow aspirate was performed in 12 cases, but smear was available for microscopic diagnosis only in 10 cases. The detection of amastigotes was positive in three of 10 cases investigated, and the culture was negative in all nine tested cases (Table) , suggesting a low parasite load in the bone marrow [8] . As expected [9] , molecular methods enhanced parasite detection in bone marrow samples. Leishmanial DNA was detected by nested PCR and/or real-time PCR in seven of 10 patients and in the peripheral blood of an additional patient who was HIV-positive; thus, molecular methods were positive in eight of 13 VL cases (not performed in one case).
Serology performed using an indirect haemagglutination assay (IHAT) was negative in all eight cases tested, whereas the rk39-based IC [10] and IFAT were positive in all tested patients (10 of 10 and 13 of 13, respectively, see Table) . Thus, serodiagnosis by IFAT or IC in patients with suspected symptoms was fundamental.
Indeed, in four of five cases in whom a diagnosis of VL was posited based on only suggestive symptoms and serological tests, the response to anti-leishmanial treatment (liposomal amphotericin B, 10 mg/kg intravenous, single dose) was appropriate, suggesting that our diagnostic approach was correct. One case resolved symptoms without treatment and is currently under clinical and laboratory evaluation.
Discussion
The risk of the emergence or resurgence of several exotic vector-borne pathogens in Europe, including chikungunya and dengue virus, has become a hot topic over the past decade, whereas other infections, such as leishmaniasis, have been neglected [11] . In fact, clinicians and microbiologists are often ill informed on the prevalence and symptoms of, and detection methods for VL, which may lead to initial misdiagnosis and a delay in diagnosis and treatment.
According to the epidemic curve (Figure 1 ), most cases of the ongoing outbreak in Bologna Province had disease onset in the winter months, indicating that patients were probably infected during summer and autumn 2012. Furthermore, half of the cases were diagnosed more than 40 days from disease onset and one of these cases was diagnosed 120 days after initial symptoms. This indicates a frequent delay in identifying the 
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parasitic infection. One third of the identified cases were revealed as having HS, and one child was erroneously diagnosed as having familial haemophagocytic lymphohistiocytosis (FHL). Symptoms for FHL and HS due to VL may overlap, and the differential diagnosis can be difficult [7, 12] . Thus, awareness of the increasing incidence of VL in areas previously considered to be at low risk is fundamental to avoid misdiagnosis, especially in infants in whom HS might be confused with FHL.
L. infantum is considered to be autochthonous in Bologna Province and P. perfiliewi is the predominant vector in this area [13] . In 1971-72, an outbreak of VL occurred in Bologna Province that affected 60 individuals, with 13 deaths [14] . Afterwards, the area remained endemic, with a low prevalence and an annual mean of 2.6 reported cases (range: 0-8 years) for the years 2008 to 2012 (R. Cagarelli, personal communication, May 2013). The reasons for the recent upsurge of VL cases in Bologna Province are unknown. Theoretically, current global warming in the Mediterranean area [15] may enhance leishmaniasis distribution due to the effect of temperature on parasite development and vector spread. However, according to WHO, there is no clear evidence indicating that sandfly and VL distribution in Europe have changed in response to climate change [2] .
In conclusion, the increase in human VL cases in an area of northern Italy raises important public health concerns. Firstly, there is an urgent need to expand the existing control measures for canine leishmaniasis [13] . Secondly, healthcare professionals need to be informed of the upsurge in VL in the area to proceed with appropriate parasitological and serological tests in suspected cases, to promptly identify and treat cases of VL. Finally, the public needs to be aware of the potential exposure to sandfly bites in areas in which the parasite circulates, and to be educated in the use of appropriate preventive measures, such as mechanical and chemical repellents. 
